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Ar^-irlPs  T-Virr. 


TIFF  AND  NAGNETir  FTFLO. 


Smss  qr:|in=5.  "il^eiir  many  that  are  different.  These  are  "windows" 
in*-o  world.  Into  world  external  and  internal.  Through  them  enters  the 
in^orma’-ion  about  tha»-  which  occurs  around  us,  through  them  nsn  tt»rgi^ 
the  information  about  the  tha t/jaF^tr-^ccurs  around  us,  across  them 

go  the  infinite  jomman ds7~7ltork  nnpor-i-n»<nden»  of  organism.  Sense 
organs  distinguish  color  and  odors,  hear  sounds  and  maintain 
equilibrium,  perceive  pain  and  heat  ....  Nan  is  armed  by  many^these 

A. 

"windows"  into  world,  without  them  is  unthinkable  the  life. 


Fare’ll.  Riant  magnet.  Everything  is  conceived,  is  developed  and 

doubt  does  lactj^  it)  on 


exi3»-s  In  its  stationary  field, 
liquid?  Ts  there  speoial  "window"  into  the  invisible  world  of 
magnetism?  Where^lt,  always  Jihethec  is  opened,  and  ^any  so  it  only 
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PARE 


2 


at  thp  »»arlv  staisr  of  the  devplopinent  of  orqanism?  Or  generally  this 
"winitowft"  lon^^lce'aflv  i|^  And  was  slamued  shut  it  in  soma  staqo  of 
•evolution,  a^t*r  transmittinq  as  relay  race  entire  necessary 
inforniation  to  ’•he  mechanisn  of  heredity? 


The  problem  af  the  interaction  of  livinq  organism  with 


magnetos’’ a Hcy  f i’l  d is  not  new.  Alreadf^many  centuries 
oeopTeyto  penetrate  iivthis  mystery  of  nature.  Was  here  ewervthinq  - 
en’d-  direct /9*raiqht  charlatanism  and  distant  secret  me-licine  of 
healing,  were  unique  experiments,  were  fallacies  and  errors. 


Each  ’■ime  it  was  obtained  so  that  the  touch  of  science  to  ’•his 
aqitating  nroblei,  yieldinq  incidental  and  often  even  very  important 
re suT ts,  |a  1 most  nothing^^gavel  for  its  own  solution.  As  traces  from  the 
next  impure  experiments  were  established  contradictory  facts, 
doubtful  nroofs. 


flralually  ta*  problem  of  biomaqnet  ism,  not  havitiq  lo 


its 


scientific  sharpn9ss,''‘4S^7F^^^^^btf ul  reputation.  But  the  development 
of  the  new  methods  of  hioloqical  studies  led  to  reactivation,  it 
would  seem,  the  forever  left  attempts  to  find  Key/wremoh  to  this 
riddle. 


But  when  in  the  facts,  extracted  by  numerous  studies,  the  effect 


nor 
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'^f  s^-a*:ir»n^rv  niiftr^-ic  fiplfl  or  vifal  processes  rli^l  obraTfr7~"^»r"r;ppm 
$,  «>Tnprii«ont  al  con  rtna*"  Ion,  bofor»»  sripnro  in  pnt  ir g'^ffs roaso  f1i<i 
horonp  pvan  morr  lif^lciili"  nrohlptn.  How  n evprt.  hoi  pss  magnetic  field 
i*-  Hooc  in^liienc®  livinn  cell,  the  organism? 


Pecentlv  wera  rpveal-7datoct-e4  special  magnetic  aroperties  of 
nurlpic  acids  - t !,  p compounds,  playing  ^he  exceptional  role  in  the 
transmission  of  h?r“ditary  signs  and  in  metabolism.  If  it  is 
ront^irmed  that  th<»  open  phenomenon  is  not  bonded  with  foreign  matter 
of  ferromagnetic  substances,  then  will  appear  hope  to  explain  the 

qu iff  intima^  vi 


,te*  ion /ef  tect  of  magnetic  field  on  the 


*7/ 


vital  processes. 


who  it  knows,  fnhoul • be. 


several  years  the  people  even 


win  learn  with^tho  ^id  of  magnetic  field  to  raise  crops,  to  control 
heredity,  ♦ ?r‘!jp*pl i ^^emory  ! Hut  thus  far  problem  "life  and  magnetic 

eioid"  is  not  solved,  ft  will  require  even  more  considerable 

/ 

ef  for  ornes.  R nd  this  it  is  worth  working. 


Han  always  lives  in  the  magnetic  field  of  earth.  And  we  must  to 
end/lew4  study  its  met  ion/effect . This  requires  the  progress  of 


technology,'* 


with  the  creation  of  powerful  magnetic  fields. 


"•his  must  be  explained  before  tnr  people  will  leave  to  distant 

worlds-  There  they  ca n •tmppT^nTe  colossal  magnetic  fields  and 
virtually  f al/complete  absence  of  them. 
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rONVTNCP  THFPSPT.VES. 


Of  thp  ^acf  that  <•  hp  f ish«S  receive  magnetic  fields  san  he 

'-h  ^ C 


convinced  ea 


rh.  Par  t h iJ^^r;  sufficient  to 


have  the  glass  aquarium 


(wi+’hout  metallic  fln/edges),  the  horseshoe  or  any  o^-her  powerful 
maane^’  and  ...  vsry  much  patience.  Are  most  better  conducted 

experiments  on  cold  crucian/,  it  is  possible  to  take  both  usual  our 
crucian  and  carp.  Puring  first  days  in  the  new  aquarium  ^P'fish 
/nothing /'^atZ  ThenYhegin^^  to  eat  the  food,  when  hereabout  there  is  no 


I 


one,  and  finally  Is  ••aken  feed  almost  from  hands.  Arrived  time  of 
starting  of  experiment. 


T.  In  one  of  the  angles  of  aquarium, 
on  filament  bead,  best  of  all  red  color. 


lower  the  attached 


nor 
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Pish  i!ik-*s  ^or  » 
.^gopiVr!  1 ivrTm=-e» 


^ CojXA.'^^  ^ 

'7"^±7— Ab  *-o  eat^  Herp  wp  throw  with  a 

and  fish,  after  leaving  bead,  swallows  it. 


The  nex^-  por»-ion  of  food  fish  again  obtains  only  after  pulling 
bead.  »nd  so  each  time,  no  not  forget,  after  finishing  experiment,  to 


ex*-rac*-  bead  frot  agnarium  ! 


several  days,  hardly  after 


ratohirg  sight  of  bead,  fish  will  continously  pull  by  it,  requiring 


reward.  Tt  learned  "to  earn 


-ft 


itself  food. 


*\i*rT  Into 


of  aquarium  we  paste  ove 


yrrai  anyl?  of  aquarium  we  paste  over  acy  opaque  paoer. 

Into  water  bead,  is  simultaneously  brought  magnet  in  the 


manner  that 


is  shown  in  the  figure.  We 


magnet 
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PAOE 


^ Jr  . 

rarefully  in  order  that  the  fish  (not- of  4»a  see»  and  woul  d Ihea r 1 not\ 
^ \ — 

^rustle.  Pro*  this  point  on,  the  fish  obtains  feed  only  in  such  a 


rase,  wh«'n  i*-  pulls  by  bead  during  the  :act±an^ef f ect  of  aa  qnet . Pood 


is  eatrn  - maqnet  is  removed. 


2-1  minutes  newly  set  up  magnet 


we  hold  it  not  l»ss  than  10  seconds.  If  for  this  time  fish  does  not 
tocus  att-antion  oa  bead,  magnet  again  is  removed  for  2-1  minutes, 
nuring  one  erperiaent  the  magnet  is  subst i*- u*- ed  10-20  times. 
Pemember;  ♦o  coniuct  the  experiments  is  necessary  regularly  once 
during  day,  in  the  strictly  established/twatm  11  ed  hours.  Do  all- 

if  initially  fish  pull^bead^  in  the  presence  of 

magnet  and  in*»  its  absence,  one-two  weef^ of  " t ra i n in g /»g — and 


^ish  will  beain  "to 


" bead 


only  under  the  effect  of 


raaanet.  Tai get /purpose  is  reached:  is  manufactured  conditioned  reflex 


to  maone^-ir  field. 


Dor 
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PAGE  lift 


remove  mign?*-.  Tf  fish  pnlls  bead,  feed  to  it  is  not  placed. 


U)  Lst  us  this  several  times  and  see,  that  the  fish  under 

JuO- 

the  effect  of  *eorld/l  iqht  and  raaqnet  ceases  to  notV  bead,  h»t  even  if 
it  it,  t| 


hen  only  after  long  "meditations”. 


In  tais  experiment  the  ax't twi/ef f ect  of  magnet  on  fishmip  is 
exhibl^-ed  still  brighter,  than  in  the  first. 
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’’aqnptir;  fiold,  stranqp  irritant. 


■Sftf»WS 


ths  can(li«1at(»  of  bioloqical  sciences  Yu.  A.  Khololov. 


With  the  weak  r « s tTe^PjbBTi  runs  away.  But  the  cut  out  from  body 


rabbi^-  nuscle,  although  living,  will  not  stir  even  with  thunder,#**^ 
shock.  <0>  wha't^atter?  Answer/ra^o^se'^asiM^^^-T^iii'^f  bv  itself:  it 
does  not  hear,  nn  muscle  the  sound  acts  not  directly,  but  only  In 


passing  by  on  the  <;ha an /net work; 


nervous  systea.  It  is 


clear  that  to  studv  the  ae>  ioB-/ef  feet  of  sound  or  any  similar 


irritant  (as  apaatr- the  scientist^  necessary  on  this  aniaal,  for 

his  ch»it>/n etwor k is  preserved.  Entirely  is  placed  In  another 
way  with  the  electric  current;  here  it  is  possible  to  take  and 
separate  organ^^nt rols,  muscles.  Indeed  nervous  systea  itself  puts 
muscle  into  action  with  the  aid  of  electric  current. 

•IM*®*— it^Tn  coanon  of  electricity  with  aagnetic  field.  These 
are  close  physical  phenoaena.  Regularly  it  to  assuae  that  4-  their 


ac' l«n/eff ert  on  organisa  is  siailar. 


IT  it 


Has  placed  experiment 


after  experiment,  but  even  powerful  aagnet  did  not  cause  an 


DOC 
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atisnygont  r act  ion  in  t'he  isol  at  ed/*lnau  lat^d  auscle,  although 
it  rlparly  "shudderpd**  from  weak  electric  current.  Did  come  up  the 
aues«-ion:  doos  i'af  1 ueiicff  generally  m eigneT^^g^ L*: a ? acts 

in  a some  other  asnr^r,  rather  than  electric  current?  The  explanation 
of  ♦•his  studled^the  coworkers  of  the  department  of  nhysiology  of 

higher  nervous  activity  HGD  f - Moscow  State  Dnivacsityl  under 

profesjcor  T..  G.  Voronin's  ma^fS^me ^/mann 


The  way  of  investigation  it  indicated  to  us  T.  P.  Pavlov's 
'■eaching  of  conditioned  reflexes. 


For  our  expeclments  we  selected  fishes.  Why?  We  were  based  on 


♦•he  ooinion  of  soie  scientis'-s,  considering  that  Mt«-  fishes  and 

^ VV^ 

birds,  -hei ng  star  dxstant  Journeys,  find  on  the 

magnetic  field  of  earth.  That  means  they  must  receive  the 
ao»ioe-/eFf ect  of  magnet. 


If  we  through  the  aquarium  pass  light  current,  than  motionlessly 
the  fish  confronting  will  shudder,  will  swim  several  circles  and 
again  will  be  guiated.  Melthor  we^ld/light  nor  sound  nor  magnet  by 
themselves  cause  similar  motions  of  fish.  For  the 

OKi^pradwot  lea /generation  of  conditioned  reflexes 
to  aceomnany  each  of^tjiese  irritants  with  electric  shock.  For 
example,  each  tima  ieeludin  ^w’^r^ld/l Ight,  they  transmitted 


we^weame 


n^ic 
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sImuI  ♦■anf'onsl  y elactrlc  current . -TJ^q<ih  S- 10  such  conhinations  the 
fish  l>pqan  to  tov»,  Jrt -^•■♦'fwas  ••p+4/1  iqht , no  longer  waiting 

until,  when  it — hi^-j*  rurrenlT.  The  sa*e  occurred  with  sound  signals. 


But  with  aagnet  nothinq  was  obtained.  20  tiaes  siiul t aneously 
with  electric  shock  they  brought  aagnet  to  the  aguarina  ....  <«IL . . , wgf 
40  tiaes  We  already  alaost  despaired  to  t ioned 

re^lox,  but  finally  after  *>0  coabinations  gff  fish  a4^*bw»  «»ae  they 
began  ♦•o  aoy®  under  the  effect  one  aagnet  alone.  CwrrinrTy  ? Fishes 
receive  aagnot.ic  field.  . Put  why  ♦^hey  late  react  to  it? 


Osua 


ally  reflex  ha  i I a./poorly  is  developed,  when  irr  itanf^^i  ther  too 


powerful  or  too  weak.  Our  magnetic  field  (equal  to  100  oersteds) 
apnroxi  aatel  y IPO  times  exceeded  the  magnetic  field  of  earth. 

it  too  pow^ful?  They  began  Wt  to  decreas^  but-^atv €fr  not 
better,  but  10  oersteds  reflex  entirely  disaopeared.  Then  they 

to  increase  field  to  10  ♦•hoiisand  oerstei^^  but  also  this 
did  not  m.  It  remained  to  conclude  that  aagnet  in  comparison  wi^h 
wiiMV/1  igh t or  sound  is  weak  irritant,  wow  aany  i 


▼his  in  the  same  way  as  sgqeak  even  thousand 


weak  in  comparison  with  the  voice  of  one  person.  Probably  precisely 
due  *0  the  weakness  of  magnet  so  difficult  to  caweal/detect  its 
ae*4 ow/ef f ect  on  animals. 

nsualiy^waak  irritant  not  only  reflexes  are  developed  with 


► • * 


. 1^,*  il 


/> 
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-1  i f f icul*- y , lujt  il  so  I iiisplf /Tt)  ha5?  1 i t le  “ffpc*-  on  o^hor-  already 
imnufal^areiT  earlier  reflexes.  They  oyertqgwpd  to*=ehpciraa gnef  in 


♦•his  pla  n/la  yoaf  jnd 


obtained  strange  picture. 


Tn  aguariut  tn  w^ed  hiTle  with  conditioned  reflex  to  bell^^e 
include  sound,  and  it  begins  to  move.  Fverything  is  norial. 
tooether  with  bell  is  brouoht  magnet.  Vhs^  silSii?  Fish  remjins  calm, 
as  hear  familiar  sounds.  to  r^lace  magnet  with 

wnri4/light^  but  we  do  not  obtain  this  f ecT^^^ 

a magnet  proves  to  be  here  more  powerful  than  the  »tM?4-4/ light, 
flenerally  jconductsjT^  itself  as  the  strange  irritan*-:  on  ore  hand, 
weak,  but  on  the  other  hand  - strong. 


The  even  more  unexpected  results  gave  experiments  on  guppies.  In 
♦•hem  in  no  way  it  was  impossible  t o fa e^ure  conditioned  reflex  to 

magnet.  At  the  same  time  the  conditioned  reflexes,  which  were 

fA  ..-J  — luS; 

m;1  with  the  aid  of  other  irritants,  magnetic  flelr 

distinct ly  in  fishf*.  This  was  more  than  strangeftf.  Until 

now,  the  researchars  were  confident  that  if  the  irritant  is'<«^ceived 

by  animal,  then  to  it  compulsory  it  is  possible  to  obtain  conditioned 

reflex.  Put  her?  en^^ef feet  is  present,  but  there  is  no  reflex. 


expl  a 


Tn  order  to  axolain  all  these  strangenesses.  It  was  necessary  to 

i»..-xiks£5;  «ltt  Uf. 


lagnet  is  received  by  animal. 


/ 
D 
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of 

1»aqnf»f  "qlows"  or  'll 


iqht  and  naqnof.  But  now  it  is  already  difficult  to  say, 
iqht  "is  maqnetizpd" . 


it  s e 1 f ifl— t-he 


Thus,  our  strange  irritant  is  "-ir  aho ogha^  %fr  ~ ~ 
light.  If  fhey  t-ho  g<yolly/act  uall  y 

fr lends"  ore  always  accompanies  another. 


CO  lira  des 
"non 

♦•hen  this  facilitates  search. 


Let  us  comoare  conditioned  reflexes  with  small  filaments,  then 
the  hrain,  where  are  closed  reflexes,  <ill^  will  be  the  assembly,  which 

birds  all  filaments.  Thus  we  began  t/t  different  sections  of 

♦he  hrair  o^  fish  and  each  time  km 4-oo<f.j^  were  preserved  ouy  smg^l 
filament?:  - magnetic  reflexes,  the  r emova l/dl*tjnrce^  of 
did  not  destroy  taeu,  when  was  cut  the  -a*  ^r^q^brain,  a lift  J,e 
ch anqed  [t  he  \on  1 y /photic  reflex;  it  became  the  same  as  in^ 


fish.  They  aow».d — a wajy  the  cerebellum  disappeared  sonic  reflex, 

. . - . dt 

injured  interm^diit-e  brain  - disappeared  photic  and  magnetic 


f 


reflexes. 


To  ♦■he  physiologists  it  is  known  that  the  frog.  If  we  place 

an, 


crystalline  particle  of  salt  on  its  intormedig 


from  the  dilute  solution  of  sulfuric  acid  not  rapidly,  as  it 

without  salt.  Tiie  sane  j »n  of  reaction  we  observed. 


rrom  rne  j : 
this 


iM  e brain  of  frog  by  magnet  or 


when  they  acted  on  the  interned 
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<*or1'4-/liq>tt  *• . Tha*"  moans  magnotir  field  p^ally/act.  ual  1 y is 
i nt^ermodi  a to  brail.  Its  removal/dlslaiii.e^  in  fishes  l^d  to 
disappearance  of  reflex  to  magnet.  In  the  same  way  as  th® 
ot  he arirgJ^PWkgfeases  the  perception  of  sound. 


received  by 
the 

destruction 


r»ur  Irritant 
received.  For  it, 
oroan.  T without 
on 

♦hen  it  is  Dossibl 


not  only  strangely  acts,  but  also  strangely  is 
it  proves  to  be,  n^t  not  necessary  special  sense 
difficulty  penetrates  everywhere,  but  it  acts  only 
section  of  brain.  If  we  accept  this  noint  of  view, 
e to  explain  some  strangenesses  in  the  action  of 


maonet . 


"thus,  with  whatever  irritant  we  dealt,  excitation  from  it 
compulsorily  traverses  the  intermediate  brain.  Magnetic  field 
seeminolv  occupied  here  path  at  junction;^^^  railway  station  and  it 
detains  the  motion  of  other  train-excitations.  This  is  why  magnet 
exerts  strong  braking  a#fciaai»^f f ect  ! 


As  weak  irritant  magnetic  field  cannot  into  other 

divisions  of  the  nerve  system  and  therefore  does  not  cause 
reactions.  Rut  if  if  we  4pp^y  it  together  with  the 

powerful  irritant,  which  , then  to  magnet  it  is  possible  to 

^■enefaeTerr'  conditioned  reflex. 


l1 
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L=»t  us  r»tun  to  our  experiments,  m fishes  the  reflexes  are 
rlose-l  in  intermeiiate  brain.  That  means  to  the  excitation,  caused  by 
maqnet,  it  is  her*  necessary  to^nly  a little^OT^  and^^^i"ll  occur 
the  formation  of  conditioned  reflex.  Tn  birds  the  conditioned 
reflexes  are  closed  for^^^^ain.  maqnet  there  it  is  dif/lcul»-  to 
select,  and  fherofore  tA  it  it  is  not  possible  to 

conditioned  reflex  in  birds.  It  is  possible  that^«*i'man  the  maqnet 
acts  entirely  differently. 


'inally,  resemblance  to  wogld/liqht  also  can  he  explained  by  the 
direct  aa>i«»e/eff  ?ct  of  maqnet  on  intermediate  brain.  Spodf  ically , 
this  division  of  brain  closely  related 


Fey:  (1).  »oi»»-d/l  ight.  (2).  Sound.  (3).  Fagnet  and 


1 iqht. 


itermediate  brain.  So  that 


The  eyes,  actually,  are  *•  hr'y^nphy neo  of  ini 
♦ he  excitation,  caused  by  stationary  magnetic  field,  most  « mi D s ca n 
be  guided  along  the  widest  path  - visual  tract.  ^ 
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Wp  finish  C6rj  vorsat  ion  about  stranqe  irritant  with  a feelinq  of 
<1issat  is^art  ion,  as  if  reafl  only  several  leaflets  of  the  middle 

of  the  mog^  interastinq  narrative.  Indeed  remains  still  much  unknown. 
How  maqnet  ic  field  in  intermediate  brain  is  converted  into  the  nerve 

excitation?  SmvtfSTiqnet  | doe^^ act  on  people?  is  to  in  practice  utilize 
already  known  properties  of  magnet?  Answer<^»o ponses  to  these  and 
many  o^her  ouestions  can  be  obtained  only  as  a result  of  the  work  of 
the  researchers  of  the  different  specialties,  which  their 

ta rqo»-/purpose  explaining  rammin»  /connections  between  the 

maanetostatir  field  and li  fe. 


I 


-C 


r 
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Profo«5sor  of  L^ninorad  university. 


L.  T,.  Vasili)ev. 


»cise,  magnetic  field,/ 


The  ten  /effect  of  magnet,  ignore  precise,  magnetic  fielc 
different'  organisis  (biomagnetism)  , on  the  brain  and  the  psychic 


phenomena  (psyrhomagnet ism) 
centuries  first  ^re 


enr uries 


o the  questions,  which 


the  attention  of  the  scientists. 


searching,  then  agai 

t 

and  again  theyg^p^ 


are  discarded  into  the  r.efuse  box  of  pseudo-scientific 
then  agaip  ti*k5f__su^tac^  concentrated  by  new  observations. 


iany  years 


Is  noted  at  present  the  new 


lift  of  t||p  interest  in  bio-  and  psychomagnetism,  caused  by  fresh 
experimental  data  In  works  (A.  Blyumen  fel  • d)  on  the  magnetic 
properties  of  the  dipole  molecules  of  nucleic  acids,  which  play  this 
large  rol<»  in  the  life  of  cells,  including  cerebric. 


Serious  observations  on  psychomgnetism  were  for  the  first  time 


made  by  famous  Pcench  neuropathologist  rharcot  and  BimiPtm*  s his 
sucre8sorT|Eere  in  the  eight of  cenhuxy.  In  essence 

they  consisted  in  the  following:  in  the  hypnotized  hysterical  patient 
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yii*’h  vprh*l  nuqqsstiTn  was  causpd  any  visual,  auditory  or  olfactory 


Sa 1 1 ncinat ion.  Patient  told  to  nhysicia 


isual,  audit 
n,  that'^^  5 


so^s  on 


bu^-torfly,  hears,  for  exanple,  music  or  perceives  jpf  sme 


roses.  If  at  this  moment  to- 


they  brought  at  a distance  of 


several  centimeters  powerful  horseshoe  magnet,  then  the  suggested  / 
hallucination  weakened,  disappeared  entirely.  The  magnet  aalfwii'  mway'- 
hallucination  was  renewed.  This  remarkable  phenomenon  Was  observed  by 


n 

no  means  in  all  patieutc  and/the  majont 


no  means  in  all  patieutc  and^the  majority  of  subsequent  researchers 
it  was  not  confirmed.  At  the  beginning  of  our  century  it  was 
forgotten. 


Tn  igi'J  I undertook  the  check  (vf  tha  experiftfre*  of  Wixe  Binet^ 
and  Eero  and,  surprise,  on  hypnotic  performance  with 

one  goundyhealt  hv  test  4'  with  full/t  ijt  irt/complete  certainty^ 


ob  se  r ve  d 


five  persons,  who  expe 
effect . 


er  picture.  Soon,  it  was  possible  to  find  an  additional 
who  eTperienct^e»t^  in  hypnotic  state  the  same 


r had  the  very  powerful  wavelike  magnet,  which  held  t-he  load^t* 

one  and  one-half  kilogram.  Applying  it,  T it  could  complement*?  the 
da*-a  of  the  Erench  authors  by  one  additional  unexpected  observation, 
•^he  place  of  the  presentation  of  magnet  to  the  head  of  test«  value 
did  not  have,  l.e.,  this  could  be  occiput,  rineiptrt,  front;  but 
subs^^apti  j 11 V in  erder  that  ♦•he  pi  an»»  of  the  symmetry  of  head  would 


I 
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pass  bc*’we«»n  of  aaqnpt.  Tn  f iv os t od  aagn*^  would  disturb 

tho  suqqestpd  ha  11  u ri na t i ons,  whon  its  north  Polo  was  looatjfT  a^ains 


nation 


♦ho  l?f^  side  of  head,  -W*"  south  pole  - against  right,  and  only  in 
one  - in  the  reverse  position  of  poles. 


buring  July  192P  took  place  the  first  Petrograd  physiological 
convorsa«-ion  - tirs  univorsity  saall  circle,  froa  which  subsequently 
was  forned  the  All-rinion  society  of  ♦^Ite  physiologists.  During  this 
^«lle^r^?r^  I offered  to  coae  forward  with  the  ropr>rf 

"about  the  effect  of  aagnet  on  soanambulistic  hallucinations"  (theses 
of  renort  are  printed  in  al  voluae  of  the  "Pussian  physiological 
dournal"  for  the  year  1921).  Report  caused  the  lively 

oTchangp/aotaboliaa  of  opinions,  some  would  deny  any  aatiaw/^ef feet  of 
maonet  indicating  that  the  hypnotizer  can  by  careless  questions 


direct/ytested  to  that,  what  it  itself  froa  it  expects  (r»asonablp 

ob-fertion,  which  was  aade  even  in  times  of  Charcot’s  experience), 
others  advanced  the  reflector  hypothesis  of  the  aa^iewi^ef f ect  of 
aaonet,  whTc^^dhered  to  in'^^^^tiae  Fere;  directly  on  brain 

magnetic  field  does  not  act,  at  best  it  can  be  the  weak  irritant  of 
skin  recpptors  and  receptors  of  the  hair,  which  send  the 
aiMHWiI  iip/iapalje/palses  of  excitation  taito  cerebrum.  To  this 


professor  A.  A.  Likhachev  added  the  following  concept.  Perhaps,  the 
electrostatl cal ly  charged  hairs  of  skin  and  head  are  attracted  by  one 
aagnet  pole  and  repulsed  by  others,  but  this  is  considered  by 
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hypnotist  hocan«?p  of  the  froquently  observpi  in  hypnosis  increase  in 
♦•he  sensitivity. 


Only  •■wo  be»i  present  (one  of  them  was  professor  3.  P.  Zelenyy) 
recoqni7e3  possible  rhe  flirect  effect  of  magnetic  fiell  on  cerebric 
neurons  ami  ♦•h?  elapsing  in  them  neuro-mental  processes,  after 
rerallinu  in  this  case,  which  magnetic  field  penetrates  through  bones 
and  soft  tissues  inside  skull. 


the  hypothesis  of  the  aiming  acfctew/ef feet  of  the  verbal 
suggestions  of  hyonotizer  T could  advance  a ^^s-erjes  of  oblections. 


which  were  hypnotized  the  experimen/i« 


magnet  produced 


. 

, j>hfcgK[one  should  expect  ,'results| 


sometimes  thossj^wiro  did  not  know, 

Saonet  could  he  covered  into  ■wtt^inr'^o  that  experimenter  would  not 
know  the  arrangement  of  poles,  and  all  the  same  magnet  tJfe'Would  act 
in  one  position  of  poles  and  would  not  act  with  other.  Finally, 
approach /■approximation-  to  the  head  of  any  metallic  or  woolen 
oh ject^siilV , which  do  not  possess  magnetic  properties,  to  the 
suggested  halucination  of  effect  did  not  exert.  ^ True,  after  ^he 
multiple  repetitions  of  these  control  experiments  alternat 
"magnetic"  nonmagnetic  jerts  acquire!  the  ability 


to  influence  hall  ucina*' ion.  Apparently,  this  occurred  as  a result  of 
the  formation  of  conditional  reflexes  on  the  basis  of  the 
uncondlkional  action/effect  of  magnetic  field  on  the  cerebral  cortex 
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of  brain. 


Sub«?squ®n*- ly  for  no  it  was  possible  to  demonstrate  these 
nhenoaena  to  acalemirian  V.  1.  Rehhterev  and  the  specially  assiqned 
bv  i-t^b^ard.  In  young  years  academician  Bekhterev  worked  in  Parisian 
clinical  aspects  of  Charcot  and  for  life  preserved  interest  in  the 
ar.  • i «'m/etf  oc«-  of  vagnot  on  the  hysterical  patients.  Board  confirmed 
*-he  results  of  several  experiments,  one  of  them  attests  to  the  fact 
♦hat  wi^h  shallow  hypnosis  and  weak  because  of  this  mani f a stat ion  of 
the  suggesto'l  hallucinations  the  magnetic  field  does  not 
aliemW  '^’weaken,  but,  on  the  contrary,  Sk  amplifies  the  suggested 
hall ucinat ions. 


All  these  observat ions  led  to  assumption  about  the  fact  that 
magnetic  fiel^^aoabt^  of  amplifying  the  carotid  inhibition  of  crust 
neurons.  It,  of  course,  needed  reinforcement  by  experiments  on 

r 

animals.  At  first  selection  fell  t o froas.  By  the  means  of  simple 
attachment  animal*^|^u^ied  up  ^huiijul  rear  extremities,  and 

they  hang  downward  by  head.  This  put  them  for  some  time  (sufficiently 
constant  for  each  of  the*)'  motionless  hypnotic  state. 


rom^«mi4ea 


experiments 


stopwatch  was  determined  its  duration,  and  fro 

I ^ 

was  deri vt'^onalnded  average  value.  To  frog  w^  brought  the  same 
maonet,  which  serveo/(^us  in  tests  on  thoseTTnrTch  were  hypnotized  . 
net filim  I With  the  indefinite  arrangement  of  magnet  poles  only  a little 


[1  yMi  >i;>  H 1 in  af  hypnotic  state  (2.731  minutes  against  2.0«5 
minuteK,  1.  , hy  anproTimately  33  percent).  The  difference  was  lore 

expressed  ( 3.  1 3fi  ■ i nut es  against  2.045  minutes  - 53  percent)  in  11 
experiments'*^m'<^  position  of  poles  - themes  very,  in 


which  in  experiments  on  people-hypnotists  we  observed  the  state  of 


♦•he  depression  of  carotid  braking. 


Later  & the  institute  bra 


I pi 


aced  experiments  together 


with  practicing  students  on  the  effect  of  the  same  horseshoe  magnet 
on  generated  in  ♦hem  motor  conditional  reflexes  of  hand;  as 
unconditional  irritant  served  the  electric  current,  startled  into  the 
fingers  of  the  same  hand.  Tn  12  experiments, ^.carried  out  four 


testoJf^  further 


more  predominated  the 


effect  of  magnet.  Tn 


sharper  form  this  braking  effect  of  magnetic  field  on  the  conditional 


reflexes  of  fishes  and  pigeons  was  establis! 


by  Yu.  A. 


Kholodov  in  195fl.  In  the  first  place,  the  braking  aakie»^effect  of 
maonotostatic  field  reminds  the  suppressing  effect  of  the  positive 


pole  of  direct  0 electric  current  - the  anode.  The  sharply 
stimulating  action  of  electric  field,  on  the  other  hand,  is  similar 

to  tho  met  taa/effect  of  classical  irritant  - cathode.i  Thlsinot  t4r»t 


.i  rhis^< 


y 

b 

i 

i 
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»pan5?  howevpr  that  tho  magnet  cannot  exert  the  stimulating 

'effect.  (Jas  expressed  the  opinion  that  th^ ig-imiag^magnet , and 
variable  magnetic  field,  in  the  nerve  tissue  the  electric 


currents  of  supert hreshold  force,  vor  example,  long  already  it  is 
kn^wn  that  the  alternating  magnet ic£ field  of  ^«r^e  force  fcfce  cau^e^ 
Pbosoheneg.  %n  (fcllaboration  with  Ye.  T.  (5al',vas,  Ya.  r 

-V 


?ArikhiT^'yan*‘s«p  anf! 


P.  V.  Terent ’yev /(iran^ac1;ions  of  the 


, Tviir, 


iq41-194fi) 


Institute  of  the  brain  of  the  name  Bekhterev 
by  powerful  horseshoe  magnet  it  was  possible  to  cause  pb 
nhosphenes  in  woman,  who  preliminarily  accepted  the  dose  of  "pj^yote" 
(mexican  cac*-us,  containinq  mescaline  and  other  alkaloids).  This 
preparation  causes  unusually  the  powerful  and  prolonged  excitation  of 
visual  reqion  of  cepehric  cortex.  .When  are  screwed  up  eyes,  in  the 


tieid  of  view  vol i * ^n«lljt--Bir|>ear  and  kaleidoscopical ly  change  each 
other  ex»^remely  bright  and  coloring  visual  mowg.  of  our  tested,  ^wt- 
4#ip'helng  located  in  dark  room,  the  rapid  adjustment  of  magnet 
downward  at  a distance  several  centimeters  from  postcranial  region 
each  time  caused  the  appearance  of  the^^!dcTwi^/phosphene  in  the  form 
ot  "trace  from  ^pottTia  star"  (according  to  its  expression). 


!.lt»le  understandable,  but  very  ^slsignTf icantj^  another 
)menon,  which  was  being  observed  by  us  in  t 
when  the  magnet,  approximated  to  the  occiput  of 


Phenomenon,  which  was  being  observed  by  us  in  the  same  experiments: 

testedT~~t'b^^  turni 


7 

^ 1R0  degrees,  taen  this  many  times  it  caused  in  a row  the  same 


ned 
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ro*’!^+^ior  of  rpon*" j n»»ou s visual  raodo. 

Tt  is  n*»spssary  o assume  that  further  research  on 
psvchomaqnetism  promises  the  solution  of  many  mysteries  of  the  work 
of  brain. 


"f  sp 

V 

as  if  diaiTe* 


sclalljr  ^ strlk^H^^n  exterior  fi««/thln  Retail 


ic  band 


covered 


- this  is 


said  Lenansei.  >'|m  has  Rigraine. 

A 


Vv\A/v  . 

% Lenansei' 


greeted 


le^y  sorrowful. V 


probably  after  aot ing^V^^astoalJilied  T looked 


oKr.i;  4|r 
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norm 


tfH.  ♦■-•r**  spdiral  institu*’®. 


OFPAPTnEHT  n?  EORHAL  PHTSTOLOGT. 


Hptp  un'ipr  orofpssor  N,  P,  Eoqendovich 's 


the  ;ico'ip  of  the 


c>pq  «;  rondii^ted  extensive  work  on  research  on  the  ae  fci  en  /effect 

of  neqretir  fleH  on  vi«-al  processes. 


On  ♦•he  resnits  achieved  by  then,  about  conclusions  and 

— I *•  t ♦he  scientific  worker  of  laboratory  tha  candidate 
of  the  welical  scienoes  R.  G.  Skacheduh. 


-s,  conclusions  .... 


Wainv^ir  field  is  one  of  the  real  factors  of  environaent,  and 
its  effect  on  living  organlsas^undoubtedly  necessary  to  consider  In 
biology  and  aediclne. 
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Pprminpnt  »a<gnpt  influpnees  thp  properties  of  the  blooi. 


Tn  magnetic  field  the  blood  is  coagulated  more  slowly 


Tt  wa:^  for  the  first  time  shown,  that  the  leukocytes  - the  white 
I -b^g/enheres , protecting  organism  from  mi/^obes,  in  magnetic 


blood  dt^^/enheres , protecting  organism  from  mi 
tield  become  more  active.  Thus,  a reHt*4amid'''nre~ 
of  organism. 


the  "phenomenon  of  ffogendovich"  - the 


• ro^fert  ies 


retard  ing/4a:i 
(red  brown 


'4elay  of  the  precipitation  of  erythrocytes 
i)  in  magnetic  field.  <Nwe  professor  Hogendovich 


considers  that  this  is  the  result  of  the  action  of  external  magnetic 
field  on  ♦•he  electric  and  magnetic  properties  of  erythrocytes. 
Rrythrocytes  b^in  to  move  in  a circle,  and  posslbl^ 
rotate  aronnd^al^^xes. 


Permanent  magnet  changes  the  permeability  of  animal  cells  and 


tissues.  Investigations 


conducted  on  the 


living  muscles  of  frog.  It  turned  out  that  the  weight  of  muscle. 
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loca*-e<1  In  special  phvsi^loglca  1 solution.  Is 
^^^exposed  ^to^f  magnet. 


which  was 

increased  more,  if  i^  exposed  to'^jof  magnet.  The  same  results  were 

reached  hy  ano^'her  me«-hod  - the  lifetime  staining  of  skeletal 
muscles.  Huscle,  which  is  located  in  magnetic  field,  absorbed  more 
co1or^eaiw»i  than  ©♦■hers. 

The  action  of  magnet  decreases  the  necessity  of  organism  for 
oxygen,  lowering  the  nnmmnn /nenfrnl  i'**Titgl  level  of  gas  exchange.  This 
was  establ  istv^^at  a»l  e d in  the  series  of  tests  on  white  mice,  which 
in  ♦•he  soecial  glass  chamber  (glass  permeated  for  a magnetic  field) 
placed  between  the  poles  of  constant  electromagnet. 


T*-  is  obvious,,(;magnetic  field  suppresses  the  nervous  system,  fty 
this  Lt — is/^ssi blft— t-o  explain  that  the  a-otion/ef feet  of  maonet 
decreased  rhe  pain  of  wounded.  (This  treatment  was  applied  in  the 

r. 


"erm^yilpari oy-dnri ng  Great  patriotic  war)  . 


Of  the  existence  of  the  phenomena  of  bioaaqnetisn  it  is  possible 
to  convince  any.  tt  suffices  to  place  the  head  of  man  between  the 
poles  of  the  electromagnet  even  of  the  small  force:  the  switching  on 
and  the  dtfcpoemmctton  of  electromagnet  is  accompanied  by  the 


perception  of  flashing  ("magnetic  phosphene") . Some  in 


1 
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itself,  which 


platp  ■iarkrpss 
:ii=!*pnpars  with 


Re*»  thf»  brightness 
the  disconnection 


of  the  electroBagnet 
of  ctirrent. 


^iTre  such  data,  that  characterize  in  essence  the  problen  of 
bi^iiia flnet i SB  at  present.  Ts  Bade  not  so  Buch,  but  also  not  so 

we  consider  that  which  surrounded  until  recently 

♦■hese  guestions. 


\ 
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WTTI.  BE  REOniRPn  BY  THE  ETJTUFF  ARTRON AOTS  BARNETIC  COMPASS? 


Although  th?  astronaut,  notes  the  Anerican  scholar  McCracken 


r Eassach uset^s^Tr  h nol  og^l^^^/Ijistitutejl,  not  need  the 

inEoraation  about  magnetic  fields  for  space  navigation,  they  can  be 


used  for  the  purpose  of  the  protection  of  nan  froa  the  intense, 

^ by 


le^'hal  naivnio»^^radiat  ion , which  from  time  to  time  is 


♦•ho  Sun. 


Magnetic  lines  of  force  hav 


e propagation  of 


tho  radiated  by  the  Sun  cosmic  rays.  Electrically  charged^  particl^ 

can  freely  move  along  magnetic  lin<^  of  force,  rotating  around  them 
on  spirals.  But  to  intersect  them^tWthem  is  very  difficult. 


Thus,  magnotlc  lines  of  force  served  as  if rcYm^^^or  particle 
motion,  oaitted  by  th«»  Sun.  Therefore  they  have^a^gg  value  for  the 
understanding  of  the  nature  of  cosmic  rays  and  bonded  with  them 
phenomena,  observed  in  the  Earth,  and  also  for  the  flight  safety  of 


the  future  astronauts 
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Tf  ns+Tona ut  is  havp  the  contenoorary  «a:p/chart  of  the  magnetic 
fields  of  inter  nl  aneta  ry  space,  then  he  will  be  able  to  a^void  the 
inridenceAiwpi ngamant.  into  magnetic  field,  maneuvering  ship  and 

oassing  the  zones,  where  lines  of  force  are  connected  with  the  5un. 
''‘hen,  even  if  will  occur  sudden  outbreak  on  the  sun  with  the 
o-jec'-ion  of  lethal  particles,  spacecraft  will  be  shielded  from  their 
action . 
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■’*>0  Thoiifsind  Gauss. 


Ir  ♦■hf*  special  laboratory  of  the  hi'ih'T  technical  school  of 
sa ssachusa tts  (U5i)^will  be  ronstriirte<l  ♦he  maqn*»t  with  the  strength 
of  field  in  2S0  thousand  Gauss  wit.  Along  with  purely  physical 


i n ves tiaat i ons  on  giant  magnet  it 
maonetir  field  on  human  organism. 


i s t i 


study  the  effect  of 


(Atompraxis,  10/11  19t>0)  . 
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flkOUFTTr  PTT.LS. 


Th?  inclsnt  ahysicians  used  magnet  not  only  for  an  extrinsic 

hu»  also  they  gave  ^ it?l^^a tient s inside.  The  Egyptians,  for 
example,  looVed  at  aagne*-  as  at  the, dn bet  ance , with  the  aid  of  which 
it  in  possible  to  achieve  immortality.  But  were  such,  who  asserted 
♦■hat  the  magnet  I3  a poison,  and  antipoison  from  it  - garlic  "juice. 


The  theoretician  of  antique  medicine  galenus  considered 


magnetically  stable  substance.  Wise  h 


vitsenn^^ 


reated  by  the  magnet 


hvnochondriacs.  Paratsei*s  prepared  from  it  magnetic  manna,  and 
Hgricola  - salt,  oil  and  essence. 


Thus  one  of  the  methods  of  the  "treatment"  of  Paratsal's:  "ft 
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fatcpf  tho  maqnet,  died  orhpr,  and  14^  ts  b\ir^^  in  thp  eact  h/qr 
'^n  it  ar*'  ponred  thp  seeds,  inoculated  with 


ound  ; 


4-1  InMbs/sltjA iiess/i  isea seT^^Vlti^  -Iw  patient.  For  the  acceleration  of 
increase  it  is  necessary  to  pour  on  then  by  that  water,  by  which  the 
natipnt  washes  herself.  As  soon  as  these  seeds  «^±d.  irow  patient 


oets  better". 
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2) 
"acre 


. in  tfiifs^ase  th«»  bactericl^l  act ioii/of fecT'^ai^^ he  aeros 

tre  ^ 


’?os*‘OT-on-Pon. 


Tn5?t.  of  roent  genoloqy , radiology  and  oncology. 


A.  Ukolova  and  G.  G.  Khimich: 


PBPHAIIPNT  1AGNET  APFRCTS  INCREASE  IN  SARCOMA 


in  the  experlaental  division  of  our  institute  are  carried  out 
♦•¥0  series  o^  observations  of  the  act  i»ii/ef feet  of  pernanent  aagnets 

V 

on  the  sarcona  of  white  rats.  Magnets  are  applied^assorted 


coMoosi tion  and  different  force.  In  the  f irSf^sSItr^f  experiaents  we 
take  the  lagnetlred  rings  of  steel  wire,  which  are  fastened  around 
neoplasB.  To  control  rats  fasten  the  sane  annuli,  but  not  nagnetized. 
In  «0o/o  of  aninals  with  neoplasis  fron  1 to  1.5  cn.  in  dianeter, 
subiected  to  the  affect  of  aagnet,  will  occur  resorption  of  sarcona. 
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neopla5;Ms  of  larger  si2«»/(1  iw^nsion  are  not  decreased.  Not  in  one 
of  the  control  rat's  rosorpt  ion  i*.  i-s  observed. 

In  the  second  series  of  experiients  are  applied  the  lagnets  froe 
*he  allov  ANEn-4  with  induct  ion* 1 100  gauss.  In  a nuwber  of  cases 
occurs  the  resorntion  of  the  aiuch  larger  neoplasns:  to  6 x 1 c«. 

ible  to  assune  ^hat  the  physical  effects  of  this  type 

those  discovered  in  19*58  by  professor  L.  A. 

Bljuaenf el^d  by  the  properties  of  the  nagnetic  polarization  of  the 
nucleoproteins  of  living  cells. 


It  is  poss 


s pos' 


imh 
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«POTErTTOE  EPOH  LETHAL  PADIATION  DOSES. 


•’•hp  ABPrican  rpsearchers  H.  P.  Barnotti  and  D, 


Bar  nott-  i 


that-  If  we  hold  aice  for  several  weeks  in  the  field  of 


powerful  permanent  aaqnet,  then  in  thew  it  is  observed  leukocytosis  - 
vt  qrnw/r\seB-e  quantity  of  white  blood  cells  in  the  blbodjt  A ■axiwuni 
increase  in  the  quantity  of  leukocytes  (to  lO-fOo/o)  is  aated  during 
of  the  first  two  weeks  after  reaoval  of  aniwals  froa  aagnetic  field. 


These  data  will  allow  the  scientists  to  construct  the  following 
working  hypothesis.  Tf  we  treat  by  the  aagnet  of  mice  in  which  under 
the  Efec*-  of  the  ioniring  radiation  are  disturbed  the 

hemopoietic  fiin^^ions  of  bone  narrow,  then  little  it  is  developed 
white  blood  Was  Bade  a series  of  the  experiaents,  which 

to  a determined  degree  will  -justify  the  prognosi  of  the  scientists. 
Bice  subjectei  i-o  prelininary  action  fields  of  permanent  aagnet 

more  easi I'y^Vr^nsV^^the  radiation  doses,  lethal  for  aniaals  under 


noraal  condii-ions 
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TS  »'FH??TRLP  VRW  HFTHOn  OF  DIAGNOSIS  OF  CANCER. 


In  t-h**  Fnql 


ish  scientific  journal  "Nature"  ^tLU.4-  appear^th 


ro Dort/soi»unieaMon , that  the  Aaerican  scientists  F.  Senfti  and  A. 
Thorpe,  DOSS i bly , new  method  of  the  diagnosis  of 

cancer,  they  e xper iments  cancerous  tissue  of  the  liver 

of  rats  and  th ■ y m i»l-l  establi^^that  the  magnetic  properties  of  sick 
♦•issue  and  tissue  g on wd /healthy  were  not  identical. 


If,  they  no*-e^that  further  experiments  will  show  that  the  same 
differencB  is  characteristic  for  other  fori<%pooieEr  of  cancerous 
diseases,  then  "the  measurement  of  magnetic  properties  ieft  will  be 
possible  to  apply  for  the  purpose  of  diagnosis". 
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plants?  »rp  h-frct ody/t hpy|  to  the  aoh-ion/ef feet  of  aaqnetlc 


^iold? 


"HRWETOTROPTSH. 


not  pi  a 


nails  and  «e«-allic  pearl!  Out  for  sure  you 


attract. 


lie  m> 


childhood  b^uaqnet,  forcing  "to  dance" 
ut  for  sure  you  tryita.  to 


■ aqnet  ...  plairV.  Put  this  alnost  is  possible. 


"ecently  coiing  fro*  family  of  roots  is  completely  clearlv  drawn  to 
♦he  side  of  sou^  plus.  . This  surprising  phenomenon  will 

isrowrff^w^car. didate  of  biological  sciences  1.  V.  Krylov.  He 
call^nmme-  it  maqnetotropism. 


for  the  last 


institute  of  the  physiology  of  'Hk.  plants 


the  Kcade 


several  years  under  his  managemen t^iie  the 
gy  of  •H«  plants’^rf^K.  K.  Timi ryaxeva ’s 
of  Sciences  of  nsSR  cond uct^urious  works  on  research 


ts  on  research 


on  the  effect  of  lagnetostakic  field  on  the  vital  activity  of  plants. 


"ntimely  leatl 


. melv 


>e  experiments  of  scientist.  Pany  ideas 


ramaiff/those  which  were  no^  accomplished,  the  most  interestijiq 


hypotheses  - not  proofed.  Wow  investiga 


tlon^continue^  Ly  -gowor 


rkers 


and  ♦he  comrades,  expecting  to  find  to  this  means  much  new  and 


valuable. 


nor  = 771 34702 


PACK 


Vh’if  is  asgnetotropisiii?  before  us  thp  basic  thporpt  ical 
j^^rlusions  t o ^ t rTT^i^tyt^^on  thp  basis  of  ^he  huntireds  of  pxperiaents 
(a.  V.  Krylov  A.  Tarakanov^  coll^b^ratoi^. 


Oops  rot  occur  this  casp  in  order  that  plant  would  be  mistaken  - 
would  grow  upward  by  roots,  downward  by  leaves.  Tn  a strict  order  is 
constructed  each  cell  in  living  organism;  its  sid^^re 
nonh omogoppous.  In  exactly  the  same  manner,  for  example,  usual 
ca  bhagp  has  the  right  and  left  halves  .... 


thy  precisely  thus?  Why  not  otherwise?  They  say  that  the  cell  is 
polar:  its  end'^l-Mrdfi  are  not  identical.  Is  polar  the  pl^t : sharply 
are  distinguished  roots  and  the  upper  sprouts.  Rut  ch  ,'Ts~7 

oolari*-v?  Tn  wha^’^the  essence  of  this  phenomenon?  In  the  word  itself 
"polarity"  is  laid  the  concept  of  field.  The  most  universal  form  of 
♦•he  manifestation  of  field,  i.  e.,  motion  of  materTjMectromagnetic 
state.  All  substances  have  to  some  degree  magnetic  properties; 
this  is  the  physical  basis  of  those  complex  processes,  which 

occur/f low/l ast  in  living  organisms  and  determine  their  increase, 
development.  We  freguently  say  that  anv<»lMi^  is  the  whole  chemical 
plant.  Rach  proceeding  ^there,r^actioi^,  in  turn,  leads  to  a change 


nor 
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tl'3> 


"HOF  ^ 

maqnptic  proppr^-lps,  appear  electric  potentials  - biocurrents, 
’^iocurrppt  alrealy  itself  changes  the  rhtr  «e>  ee/natnre  of  the 

■aonetic  properties  of  substance.  Thus,  is  created  the  closed  circle, 
the  indissoluble  unity  of  elect roMgnet ic  field  with  living  syste*. 
’'ach  ♦■iee  depending  on  cond i^-ions^originate'one  or  the  other 
electromagnetic  state,  and  it  determines  the  polarity  of  entire 
organism. 


Usaj^ 


u • %am  the  answer/response;  polarity  is  the  property  of  living 


matter,  which  determines  the  metabolism  of  organism.  But  at  the  basis 
of  polarity  lie^^mot-  the  magnetic  properties  of  substances. 


-possible'  to  GOiiWi^  writes  A.  V.  Krylov,  that 


"It  is 

physical  basis,  which  determines  the  continuity  of  the  conversions  of 
substances  in  organism,  is  uncompensation  (asymmetry)  of 
elec^'romagnetlc  forces,  in  other  words,  asymmetry  of  polarity.  In 
this  case,  apparently,  by  no  means  it  is  indifferent  as  shifted 
electromagnetic  field:  to  the  side  of  positive  or  negative  sign". 


Thus,  polarity  is  a basis  of  bases;  depending  on  its  state  are 


amplified  or  are  inhibited  vital  processes,  can  occur  (their ^even^ 
■fu  1 1/t  ot  eK^complet  e disorgani2ation,  which,.4Tr4eBto  the  death  of 
.separate  cells  and  orgatU^eontgols,  but  that  also  entire  organism. 
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Thus  far  t-his  is  hypofhosis.  . Par  going,  opening  captivating 
orosper^^s.  aatss  it  possible  ♦•o  approach  in  a new  way  the  study  of 
the  Host  ianor^nt  probleas  of  biology,  such,  for  example,  as 
heredity.  itToaH/be,,  precisely,  this  path  will  lead  to  the 
development  of  the  efficient  and  reliable  methods  of  control  of 
increase,  develooient,  the  life  of  plants  and  animals. 


As  t^he  basis  ot  hypothesis  are  placed  the  real  facts,  checked  by 
experiment.  Her e|j> r e jt heyj. 


Prom  the  report  of  the  laboratoryr 


I.  The  magnetic  field  of  earth  must  have  a direct/sTf  aight — 
effect  on  the  vital  activity  of  plants.  This  will  confirm 
ex  periments. 


II.  The  seeds  of  grain,  maize,  cotton  plant  are  placed  in  the 
humid  glass  chamber.  On  special  support/aeeket  was  stuck  filter  paper 
whose  en  d»^ma»«  are  o vessel  with  the  tap  or  distilled 

water  in  order  evenly  to  wet  paper.  Part  of  the  seeds  was  oriented  by 
rootlets  of  to  the  northern  magnetic  band  of  earth,  another  - 


to  south 


-vT  i 

. Germinat  ioTT/produces 


in  darkness,  at  temperature  plus 


nnr 
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i«?  ne::“S5iry  to  especially  Baintain  completely  essential  for 
such  eToeriments  the  part:  necessary  to  take  the  only  dry  seeds:  If 
♦•hey  are  nrel  imina  rily  wetted  or  turning  up,  then  the  effect  of 
magnetic  field  sharply  weakens  or  (complete!  y Ji^lost. 


ferminat* 
sl^^nrt  wi 


Onder  such  conditions  we  gerBj.nated  the  seeds  of  maize  of  type 
"7orone7h-76 " and  wait-  establisi 


Fd=l  (see  photo  1)  those 

seeds,  which  war?  directed  hy  rootlets  of  nucleu^^^l^^^^T^e  south 


ooT.iets  or  nuc 
',  in  hy^pefT'^^ 


1»e-  case  an  increase  in  the  roots  a 


magnefir  pole  of  earth  (2),  oerminated  tet  da'^earlier  than  the  seeds, 
♦•urned  by  rootlets  of  nucleus  to  north  magnetic  pole  (1). 
furthermore, 

will  be  more  Intense,  and  sprouts  from  the  seeds,  turned  by  rootlets 
of  nucleus  to  the  north  magnetic  pole  of  earTh^^ent  and 
■inorea^e  in  the  direction  of  south  magnetic  pole.  The  same  law  wtl  1 
shoVthe  seeds  of  the  wheat  of  type  "red-grain"  (3  and  4). 


This  phenomenon 


magnetitropism. 


m.  *«  studied  the  a«*» iem/of feet  of  magnetic  field^  created  by 
artificial  permanent  magnets.  For  these  experiments  was  designed 


special  instrument 
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On  photo  2 is  evident  the  interqrowth  of  the  ^eels  of  grain 
placed  into  artificial  magnetic  field.  Earlier  -will to 
germinate  those  of  them-  rootlets  of  ivpelPP"  of  which  was  directed  to 


germinate  those  of  them,  rootlets  of  ^^leew  of  which  was  direct^ 
south  magnet  pol».  Are  confirmed  the  same  laws,  which  were  noted 
earl  ier. 


IV.  Trarr^we  the  simultaneous  effect  of  magnetic  field  and 
chemical  substances  - stimulators. 


We  consider  that  the 


'nature  of 


^^effect  of  such  substances  on  rate 
rfTfr  and  the  development  of  plants  must 


be  examined  first  all  from  the  viewpoint  of  the  possibility  of 
charge  ky  their  effect  of  the  state  of  polarity.  For  our 


effect  of  the  state  of  polarity.  For  our 


experiments  we  select  glberellin.  With  its  soluti  on/opening^are 


filled  the  tiny  opening^ 
"red-gra in . " 


made  in  the  dry 


of  wheat 


»s  is  evident  in  photography  1,  gibberellin  exhibits  its 
act  iofh/eff  ec»  on  an  Increase  in  the  sprouts  differently. 


In  such  a case,  when  seeds  were  oriented  by  rootlets  of  ^moleu 
to  fhe  positive  pole,  gibberellin  more  powerfully  st imu latM/*-'^ 
This  testifies  that  one  and  the  sane  substance  under 
conditions  of  th®  different  state  of  polarity  exhibits  its 
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'Pf  f PC*' 


d issiailarlv. 


ExD«»ri*pnt  sfinws  and  another  very  iaportant  side:  polarity  can 
chanqe  with  the  aid  of  rheaical  substances,  in  particular  with  the 
aid  of  (jibherellih . Tf  usually  sprouts  aore  actively  to 

south  pole,  then  with  interference  of  gibberellin  we  see  opposite 
pictare.  Coaoreh^a sive  research  on  the  polar  (maqnetic)  properties  of 
stiaulators  and  inhibitors  of  increase  will  render  qreat  aid  in  the 
un'^erstand inq  of  the  mechanism  of  their  ae*iea/pf feet. 


V.  Polarity  plays  the  role  also  in  the  iaaunity  of  plants  - 
their  abilitv  to  resist  diseases.  The  sprouts  of  the  seeds,  oriented 
by  rootlets  of  nucleus  to  north  maqnetic  pole,  densely  occlude  by 
parasites  - mold  funqi  (photo  4,  to  the  left)  . the  resistivity  of 
♦hesp  sprouts  will  be  clearly  d/r  educed . Entirely  appear  in 

another  way  the  sprouts  of  the  seeds,  oriented  to  south  maqnetic  pole 
(photo  4,  the  riqht),  althouqh  the  conditions  will  be  equivalent. 

All  thesa  facts  indicate  that  the  electromaqnet ic  state 
(polarity)  is  the  most  important  factor  of  the  vital  activity  of 
plants. 

ur"s : candidate  of  bioloqical  sciences  A.  ¥.  Krylov,  G.  A. 


Tara)tanova 
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Thf»  e^fpc^  nf  maqnptic  fi«al(1  on  living  organisms -♦rtt'  bf»come  the 
T)h  ^er*/sub  1oct  of  real  studies  only  in  the  qii1i*~T  1 aff'^/1  ft* t '‘r  years, 
al»-hoaqh  the  searches  in  this  direction  are  undertaken  from  old 
♦•ines. 


Only  recently  this  nhenonenon  will  be  strictly  scientifically 
proved  on  plants.  The  merit  of  this  discovery/^poning  belongs  to 


Soviet/ 


Meksandr  Vasilyevich  Krylov. 


Already  the  first  experiments  showed  that  with  the  germination 
of  seeds  in  magnetostatic  field  an  increase  in  the  sprouts  sharply  is 
accelerated  during  the  orientation  of  rootlets  to  south  magnetic 
nole.  Sills  will  liU'the  first  scientifically  established  facts,  which 
lie  as  the  basis  of  experiments. 


It  is  difficult  at  present  to  foresee  all  the  scientific  and 


esee  all 


practical  consequences,  which  -irf,  can/yC|i vS^^hrf'  investigation  of 
maqnetotropi sm  of  living  beings.  However,  already  now  there  is  no 


i 

r. 
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^nalis^  professor*^  f»xp«»riBPnt  s L.  n.  o-las  (Belford  collegp). 


19fi0 


in 


Was  investigated  the  effect  of  Magnetic  field  on 
♦he  plants.  For  this  purpose  was  used  large  peraanent  magnet,  the 
maximum  strength  of  field  reaches  4 thousand  gauss.  Experiment  is 
conducted  as  follows.  In  sterile  conditions  in  the  snail  glass 
chamtier  on  nutrient  agar  the  The  chanber, 

u t « Ip  1 t~Kb^T\ st a 1 1 » d hetwoon  magnet  poles,  rotates  in  horizontal  plane 
(t  hi  si^  necessary  for  h"  ^j^tion/ef  f ect  of  the  earth's 


gravity),  obser  vat  ion^’^^'tdwmf^con  duct-'  a-ft-er  roots  of  olants.  Head  of 
root  and  the  seC-lon  of  closest  pole  was  photographed  after  each  of 
10-1*>  minutes.  Hade  the  vast  number  of  experiments  and  in  all  cases  - 

wi»h  very  rare  exoeot  ion/oA imiatat ion  - jiuaiu  pleleut  ■»lsl  linjt  tiy^ 

»«*n  e|i<  Iciii/Pltoinat  ioe  - roots  tM^'^iecf’  ^stinct  bendings,  rootlets 

efl  ec»/41vef  ted  to  ♦he  side  of  strength  of  the 

> 

field  of  magnet,  seemingly  ft  depardi^^  from  Its  action  /affect. 


The  determined  changes  are  observed  In  the  internal  structure  of 


fa 

i 
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cells.  *5perlql  attention  was  directed  to  grains  of  starch;  then 
formed  drops  tor*  on  tha<-  half  of  the  cell,  which  'vs!^^rVii^g-/l  nntrd 
nearer  to  tho  concave  side  of  root,  i.  e.  , further  fro*  laqnet.  it  is 
possible  to  assune  that  in  cell  there  is  soae  wobile/wetile  Material, 
which  is  distributed  (and  carrying  off  after  itself  starch  grains)  by 
action  of  Magnetic  field  in  the  sawe  Manner  as  €*r  under  the 
ectiew/ef f ec»  of  the  force  of  the  earth's  gravity. 
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ABE  NECFESABY  BORE  PBPCISTON  HPTHODS  OF  STUDY. 


ronsilrrs  ♦•hf» 
laboratory  of 
nhysiotherapv 


canlifla*-*?  of  biological  sciences,  hea<^biophvsical 
central  institute  of  health  resort  science  and 
A.  S.  Pres  Ban 


♦■h*  aagnetic 
oTerywhere  - froa 
grandiose  siagnetir 


jC'W-  — 

phenoaena  we  ye  occur  natqrallT  ourselres 
the  magnetic  properties  of  electron  and  atom 
fields  of  space. 


to  the 


On  the  Earth  in  the  process  of  evolution  everything  living  had 
to  be  adapted  to  the  stationary  field  of  terrestrial  magnetism.  It  is 
known,  however,  that  this  field  in  the  course  of  time  undergoes 
change  beginning  from  daily  variations  to  extremely  slow  changes  - 
the  so-called  secular  variations.  Especially  abrupt  changes  (magnetic 
storms)  occur  in  the  periods  of  the  maximum  solar  activity.  There  is 
no  doubt,  that  all  these  changes  one  way  or  another  manifest 
themselves  the  func»-ioning  of  living  organisms.  It  is  possible  that 
the  noted  during  the  greatest  solar  activity  deterioration  in  the 
state  of  people  with  cardiovascular  and  nerve  diseases  to  some  degree 
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wl*-h  na  }!!»♦■  ic  storns. 


nr  t-hp  pr3c»3sps  of  vital  activity  it  can,  to  pronounce  and  the 


in^'ensitv  ten  tiies  is  higher  than  usual.  This  nust 

nlants  and  aninals.  even  more  probabt^j'"^^^  biological  effect  of 

♦he  artiflriallv  created  magnetostatic  fields  in  laboratories  and  in 

♦ 

♦he  industrial  enterprises,  where  ♦he  intensi  ty/atrengtli  already 
♦ens  thousand^  of  times  a»e  morefthe  natural  fields  of  earth. 

A.  * 


In  numerous  sxperiments  the  scientists  observe  the  aotien/effect 
of  powerful  magnetic  fields.  Rut  no  one  still  not  it  will  be 
impossible  ♦o  refeafyde^ect  ♦he  action  of  wealc  natural  magnetic 
fields  on  living  organisms.  Does  ^nd ica  te^  thl ^ that  such  effects  are 
absent?  Probably  Are  necessary  the  more  precision  methods  of 

studies,  and  there  can  be,  another  approach  to  the  very  evaluation  of 
biological  effect. 


The  role  of.iagnetism  in  biological  phenomena,  apparently,  is 
Xy  ^^>v. 

not  limited  only^affect  of  external  magnetic  fields  ^ living  beings. 


ery  probabl^  that  the  magnetic  reactions  are  one  of  the  important 


sides  of  vital  activity,  one  of  the  main  participants  of  the  intimai 
procjmsfs,  which  take  place  in  living  cells,  one  ^^f  tlieT^efategs  of 

>e 


wnich  take  place  in  living  ceils,  one 
'f^^sepr (Jesses.  Such  we  <s^Jirr.n  connection  with  th« 
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PHYSTCIST'S  OOOPEV ATT0W3. 


Art  Intpstigation  of  fhp  physical  action  on  vital  processoa  aust 
be  arcoapanied  by  the  careful  analysis  not  only  of  the  hisloqical, 
bu»-  also  physical  side  of  experiaent.  nnf ortunately , In  works  on -the 
bloaaqnetlsB  0t  this  not  it  is  etident.  That  which  was  opogCiT^Tready 
by  ^raday  the  fnndaaental  law  of  electroaaqnet  ic  induction  says, 
tha»-  any  chanqe  of  the  aaqnetic  field  stiaulates  induces)  in 
ronductits  bodies  the  electric  current  whose  force  depends  not  on  the 
aaqnetic  field,  but  on  the  rate  of  its  chanqe. 

any  orqanisa,  which  has  the  nerwous  systea,  the  transalssion 

^ iJ 

of  exri  tab  ion^cond  net  At  by  electric  current.  And  coapletely  it  is 
nabiiral  bhat  the  excitation  In  nerxes  or  the  brain  of  electric 
currents  acts  on  organise.  But  indeed  as  a result  of  the  inclusion 
and  ^^lusion  of  the  aaanetic  field  into  all  internal  tissues,  in 
particular  in  nerxes  and  brain,  is  stiaiilated  current  in  accordance 
with  their  conduct Ixity.  It  is  extreaely  desirable  in  greater  detail 
to  inxestiqate  the  a9»4aa/ef feet  of  the  induced  currents  on  the 
nerxous  systea.  But  only  one  ouqht  not  to  call  this  '*bioaaqnet isa" 
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5^ 

it 


an  >1 


orp  bf  tbo  **»o* iow/of f oct  of  residual  naqnetis  field". 


its^OH  uuni 


Piologiral  effect  in  all  exper  iaent  s ^tfii  uunnwct  i(Xf/inclusl  on  and 
fotT  of  li 


laqnetir  field  produces  electric  current. 


/ 

Well,  and  w 


is^E^^AC-,  if  in 


experiments  ia  used  the 


nermanent  naqnet,  which  iwclude^onnected  awpiyc^not^hej^i  sconnected? 
And  in  ♦•his  case  d^ar^q  aporoach/approatiwat ion  or  /dtlrTS^r 


removal,^^^^*!*?*  of  magnet  are  stimulated  electrical  currents,  only 
weaker  ( mation  of  magnet  occurs  more  slowly  than 

connection  or  disconnection).  The  excitation  of  currents  occurs  asMl 
tdiBiL,  when  with  respect  ♦•o  magnet  moves  the  object,  for  example,  the 
Kish  5fwlms  in  the  field  of  permanent  magnet.  Prom  this  viewpoint  not 
one  of  ♦•he  experiments,  which  claim  to  research  on  biomaqnetism,  is 
not  pureXclean;  indeed  are  not  excluded  the  completely  induced 
currents.  Worse  than  that,  the  results  of  experiment  had  to 
such  uncontrollable  factors  as  the  speed  of  the 
7 nmemn" i nn  of  magnet. 


Possibility  of  the  electric  effect  on  the  nervous  system  is 

obvious.  Hardly  [it  Jlsy possible  to  doubt  also  the  fact  that  the 
magne»-ic  fields  hare  act  only  through  the  induced  currents.  That 

means  in  application  to  the  nervous  system,  one  should  speak  not 
about  biomagnetisa,  but  about  bioelectricity. 
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Tr  incontparabl y Ipss  clear  the  question  concerning  the 
aw>ien/ef f ect  of  i agnetostat ic  field  on  lowest  organisi  or  isolated 
♦■Issues,  which  th»  nervous  system  do  not  have.  Here  is  not  excluded 
direct  ./♦st  f nioirt  effect-  on  the  motion  of  charged  particles  (as 
for  exaanle,  Is  observed  in  experiments  on  the  coagulation  of 
colloids).  But  j«  which  biological  effect  from  this  a^iron/eff ect , to 


iudge  thus 


B f 


dif  f icu  1^1^,  si  nee  the  published  experimental  data  ace 


institute  of  electrogenetics.  The  director  of  this  institute,  Alberto 

Pirovano%-.-known  bwet^er  published  from  fifty  works,  in  which 

as.serts  that  by  the  i gt  i nm  vf  f r rt  of  Icw-f  requency  or  even 

magnetostatic  field  it  it  is  possibly  ^o  cause  hereditary  changes  of 

/y 

plants.  But  confirmatloTK  irowe-'tfth^r  researchers  these  results  will 
not  ob^-ain. 


The  question  concerning  direct/at. raight  (besides  the  nervous 


system)  electromagnetic  control  on  living  substance  is  very 
and  requires  careful  testing.  But  it  seems  to  me  that  all  the 
possible  effects  must  muc?^^&^ght^  be  exhibited  under  the  effect  of 
high-f requency  variable  fields,  1.  a.,  radio  waves.  Baqnet ostatlc 
^leld  most  more  interestingly  test‘ in  combination  with 

variable  fiMds.  This  method  ^widely^T[8\  used  in  the  works  of  L.  A. 
Bl^imenfe^d  and  other  researchers  for  research  on  living  substance. 
JBg^(-7ine  omghrt  not  to  have  checked  f^^er/sosewhat)  experimental 
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conditions)  action  on  it?  Tt  is  possiblp  to  expect  that  will  be 
revea  ec t tfTl  the  interestinq  phenoiena,  well  fawiliar  to  the 

ohysicist-3,  but  for  biological  t«#**/pur poses  still  in  no  way  used, 

Ooctorf  of  Physics  and  Hatheaatics,  professor  0.  A. 

^ran  l^t'senetskiy. 
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[p.i^ 

"?or  as^rontutics  T cons?ider  very  inportant,  the  question 
concrerrinq  ♦^he  possible  protective  action  of  magnetic  field  in  the 
relation  to  the  ill  effect  of  the  ioni7inq  radiation  on  orcynisa. 
question  requires  special  development,  and  thus  far  th  is 

nothina  that  which  was  determined  cannot  be  (said  ^tiri/». 


Professor  R.  P.  Roqendovich,  chairman  of  department  of  th?  normal 
ohysioloay  of  fer  mWn  medical  institute. 


But 
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'’YPOTHFSTS  TF  Candidate  of  Pioloqical  Sciences. 


G.  H.  Frdiann 


the  findings 


hat  the  nagnetic  field  directly  acts  on 


the  nervous  systai.  This,  probably  causes  phy sicocheaical  changes  in 
metabol  isB , which  can~"^  bond*d'''Vit  h the  foraation  of  conditional 
retiPTes,  on  which  depends  the  behavior  of  animal. 

Thus,  almost  all  scientists  consider  that  the 

research  of  the  aoctor  of  chemical  sciences,  managing  laboratory 
institute  of  the  cheaical  physics  of  the  Academy  of  Sciences  of  the 
OSSF  L.  A.  Flyumenfel'd  will  fiea p"^to  the  problem  of  biomagnetism  the 
so/aueh  long-awaited  proof. 


■^hls  is  what  spealts  T..  A.  Blyumenfel  *d^ 


THF  PROBLFI  OF  BIGnAGHETISH. 
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P<»rhans  not  on  one  scientific  question  appeared  in  world 
literatur?  as  '^han^y  '^he  mitually  contradictory  confirmation^ 
concerning  ^-l^t<;'”d  oes  »»ert  permanent  magnetic  fielaiTny  effect  on 
biological  processes  and  living  beings. 


For 


the  ll^to^ o 


f one  hundred  years  (up  to  our  days)  from  time 


to  time  are  printed  the  scientific  works  whose  authors 
that  thay  observed  ♦•his  effect  of  magnetic  field.  Then,  as  a rule, 
other  scientists  publish  the  works,  which  deny  previously  the 
obtained  positive  results. 


T do  not  know  up  to  now  !*•+  of  one  experimental  fact,  which 
unambiguously  testifies  to  the  existence  of  such  effects.  All  results 
ei«-her  are  statistically  uncertain  or  they  can  be  explained  by  the 
elf»ctric  effects,  which  appear  with  aonnect4en/incl uaion  and 

lagnetic  field  or  during  the  motion  in  it  of  the 
obdects  of  measurement. 

Thus,  to  the  question  concerning  acts  or  does  not  act 

magnetostatic  field  on  living  beings,  at  present  there  is  no 


answer 
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*lo*p  authors  rofor  to  the  discovered  in  our  laboratory  new 

(I 

maqnetic  prooertiss  (the  so-called  pseudo- ferroaagnet isn”)  of  nucleic 
acids  and  nurleopro  and  also  to  a change  of  these  magnetic 

nroper+’ies  in  the  process  of  an  increase  in  the  unicellular  cultures 
as  to  _*he  proof  of  the  existence  of  biomagnet  ism. 

This  is  based  on  misunderstanding.  We  study  not  the  effect  of 
magnetic  fields  on  any  biological  subjects  or  processes,  but  the 
maanetic  characteristics^most  important  biological  structures,  the 
observed  by  us  magnetic  properties  are  such,  that  the  available  in 
labora*-t>r ies  magnetic  fields  cannot  to  any  noticeable  degree 
influence  tho  cheiical  and  other  characteristics  of  biopolymers 
(energy  of  magnetic  react  iot/s^^c^sid  era  bly  less  than  thermal  energy). 

of  course,  it  is  not  possible  to  completely  exclude  the 
possibilities  of  the  governing  effect  of  wealc  magnetic  reactions  and 
♦■heir  changes  in  the  process  of  development  to  the  course  of 
biological  process,  for  example,  at  the  level  of  cell.  In  complex 
macrosystems  energetically  very  wesk  interactions  can  lead  to^ 
effects,  approximately  so,  as  pushing  of  knob  can  cause  powerful 
explosion.  However,  there  are  no  proofs  of  the  presence  similar 
effects  as  yet.  We  in  our  work  examine  magnetic  properties  only  as 
indicator  of  the  important  special  f eat mmm/peculiarl ties  of  the 
'electron  structure  of  the  objects  being  investigated. 


nor 
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I is  not-  coipletely  confiflpnt  in  the  fact  that  research  on  the 


of  nann?t-)3t  atic  fields  on  bioloqical  systems  is  of 


possible  to,  expect 

A 

they  TtiX  rex ea  1 /detect. . 


considerable  interest.  Scarcely  whether  it  is  possible  t^expect 

effects,  at  least  because  already  they^TttJ^rexea l<d»teet. . 

nut  in  science  ew-ec  it’**^^  i»«tfcpo^sib le  to  prexiously  consider  these 
or  o»-her  investigations  hopeless.  In  any  case,  at  present  most  of  all 
are  necessary  the  reliable  facts,  as  yet,  unfortunately  which  are 
T\o*‘y  ^ r 
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